This paper analyses the interaction between the real exchange rate and the current account in Jamaica and four Latin American Countries; Brazil, Chile, Costa Rica and Mexico using structural Vector Auto Regressive VAR's technique proposed by Lee and Chinn (2006). Similarly, we assume minimal criterion for identification that temporary shocks have no effect on the real exchange rate in the long run by implementing the long run Blanchard and Quah (1989) restrictions. This allows us to disaggregate the shocks in terms of temporary shocks which are interpreted as monetary shocks and permanent shocks which are interpreted as productivity shocks. Using Quarterly data from 2005Q1 Temporary monetary shocks play a bigger role in explaining variation in the real exchange for Brazil while permanent productivity shock play a bigger role in explaining variation in the real exchange rate for Chile, Costa Rica, Jamaica and Mexico. The later is similar to the results found in Lee and Chinn (2006) for the G7 countries where permanent shocks have a large long run effect on the exchange rate but relatively small effect on the current account, while temporary shocks have large effects on the current account and the exchange rate in the short run but not in the long run. Here too temporary shocks play a bigger role in explaining current account movement in Costa Rica, Chile, Jamaica and Mexico but not Brazil. Our results are consistent with the results Lee and Chinn (2006) and the sticky price model of Obsfeld and Roggoff (1995) where Permanent shocks to productivity have a small effect on current account and a real long term effect the exchange rate, while monetary shocks have a large effect on the current account in the short run, but no effect in the long run.
Introduction
The dynamics of real exchange rate and current account movement remains relevant for countries to understand the interaction between policy, international trade and aggregate output. In theory the sticky price model of Obsfeld and Roggoff (1995) indicates that permanent shocks to productivity should have a small effect on current account but a real long term effect the exchange rate, while temporary monetary shocks should have a large effect on the current account in the short run, but no effect in the long run. A permanent shock interpreted as technological advancement should induce a permanent appreciation of the real exchange rate. While a temporary shock interpreted as a monetary innovation should induce a temporary depreciation of the real exchange rate and an improvement of the current account. Empirical research on the issue is mainly concentrated on the G7 and Asian countries see for example, Lee and Chin (2006) and Affandi and Mochtar (2013) . Little research has been done in the Caribbean and Latin America, who also need an understanding of the interrelationship between these variables.
The relationship between current account and the exchange rate must be investigated thoroughly. Especially since some countries, Jamaica for example, has recently entered a new Extended Fund Facility (EFF) arrangement with the International Monetary Fund IMF.
Recommendations here imply that Jamaica can improve competitiveness by facilitating a depreciation of the exchange rate relative to the bench mark US dollar. Previous work on the issue in Jamaica by Franklin (2010) was completed before the signing of the new IMF agreement in 2011.
A more up to date analysis is therefore required to incorporate any policy adjustment emanating from such agreements. Figure 2 below show current account balance for Brazil, Chile, Costa Rica, Jamaica and Mexico. Here we observe that the current account balance display some amount of variation. Over the last five years there is a trend of a constant decline in the current account balance for all five countries. Jamaica's high propensity to consume foreign goods and services, with little to supply to the rest of the world resulting in continuous negative current account balances, see Figure 2 Above. The usual policy recommendation to correct a weak current account position is to allow the exchange rate to depreciate to increase a country's competitiveness. Such that the country's exports appear cheaper to foreigners and imports appear more expensive. The increase in external prices should reduce the country's demand for foreign currency given that the demand for goods with higher price will fall while at the same time exports should increase as Jamaica's goods and services are cheaper to the rest of the world. This should gradually eliminate any discrepancy between a country's imports and exports arising from a current account deficit.
This approach might present some problems if a country has inelastic demand for imports;
(oil etc), if the country has high volume of imported inputs in its production process or if a country has high volume of debt denominated in foreign currency. In this case the price of domestic goods is a direct function of the exchange rate depreciation. The cost of the finished goods increase as the exchange rate depreciates mitigating any favourable price advantage it might have received from a fall in its exchange rate. Figure 1 above shows how the real effective exchange rate for Brazil, Costa Rica, Chile Jamaica and Mexico has changed overtime. Notice they all remain relatively stable jut up to the financial crisis where there is a significant decline in the reer for all five countries. After which they revert to increasing up to 2011.
Our objective is to analyse the interrelationship between the real exchange rate and current account in Jamaica and four Latin American Countries Brazil, Chile, Costa Rica and Mexico in a structural VAR framework. The research employs the methodology proposed by Lee and Chinn (2006) who examined the same issue for G7 countries. We identify our model by imposing the Blanchard and Quah (1989) long run restriction that temporary shocks have no long run impact on the real exchange rate, consistent with the open economy macroeconomic models of Obstfeld and Rogoff (1995) and the intertemporal approach to the current account. Additionally, we assume that global shocks have no effect on the current account and the exchange rate. Country specific shocks however can impact both variables.
The rest of the paper is organised as follows; section 2 reviews the literature, section 3 outline the model and data employed, section provide the results from the impulse response functions and variance decomposition, while section 5 concludes. All remaining graphs and tables are provided in the appendix that follows.
Literature Review:
The literature proposes several different methods of analyzing the current account and real exchange rate phenomenon. Traditionally, the analysis of current account and real exchange rate has been carried out on largely separate tangents. Edison and Pauls (1993) in their assessment of the relationship between real exchange rate and real interest rate posits that real exchange rate relies upon either interest rate and purchasing power parity conditions or, as proposed by De Gregorio and Wolf (1994) and Chinn (1999) , trends in productivity. Meanwhile, in terms of an intertemporal framework, econometric analysis of the current account has often been understood in terms of a composite good world (Sheffrin and Woo, 1990) .
Franklin (2010) examined the issue for Jamaica using quarterly data from 1997 to 2009. The results of the paper shows that permanent shocks are marginally more effective than temporary shocks in explaining exchange rate and current account movement. Unit root tests employed in Franklin (2010) found the reer to be stationary while current account to GDP ratio is nonstationary, contrary to the existing literature where the reer is nonstationary and the current account to GDP ratio is stationary. In such a case it is quite easy to misinterpret the VAR output and the shocks correspondingly. Our research is in keeping with the existing literature as we find the reer to be nonstationary and the current account to GDP is stationary in the case of Jamaica. By so doing we can better identify and distinguish permanent shocks to productivity an temporary monetary shocks.
This will facilitate comparisons with the results of Lee and Chinn (2006) for the G7 countries without loss of generality or misunderstanding of the shocks to be identified from the model.
Several studies (Lee and Chinn (1998, 2006) ; Affandi and Mochtar (2013), et alia) decompose the current account and the real exchange rate into temporary and permanent shocks and argue that a temporary shock creates the combination of a current account surplus (deficit) and real exchange rate depreciation (appreciation). According to Affandi and Mochtar (2013) , permanent factors are those that structurally affect current accounts in the long run such as supply side, productivity, as well as changes in preference. They define temporary factors on the other hand, as those that account affect current account only in the short run such as nominal variables (price, money supply, nominal exchange rate). Lee and Chinn (1998) in their study on The Current Account and The Real Exchange Rate developed their methodology through the IS-LM model. Through this framework Lee and Chinn (1998) showed that under flexible prices, the neutrality of normal shocks will hold on real exchange rate in the long run. Consequently contribution of nominal shocks in explaining current account is abolished in the long run. On the other hand according to Affandi and Mochtar (2013) , in the short run where the price is not flexible, their results show that money supply increases will depreciate the currency and increases in nominal shocks will revamp the current account. Under the minimal identifying assumptions that apply to most intertemporal open-macro models, Lee and Chinn (2006) results are concurrent with the literature. From their analysis they found that, with the exception of the US, temporary shocks play a larger role in explaining the variation in the current account, while permanent shocks play a larger role in explaining the variation in the real exchange rate.
Also they found that, temporary shocks depreciate the real exchange rate and improve the current account balance. Permanent shocks appreciate the real exchange rate and, in some countries, improve the current account balance in contradiction to many extant models (with the exception of the UK). Lee and Chinn went on to further state that while their results lend support to two-sector models, the empirical and theoretical analysis of this approach is left for future research.
Shibamoto and Kitano (2012) 
Affandi and Mochtar (2013) investigated the relationship between structural changes in
Indonesia and shifts in current account patterns in the periods before and after the Asian crisis.
They adopted the approach of Lee and Chinn (1998, 2006) that was based on the frame work of Clarida and Gali (1994) with two variables namely the current account and the real exchange rate that are approximated by permanent and temporary variables and shocks at each variable were classified as real and nominal shocks respectively.
Affandi and Mochtar (2013) estimated a bivariate VAR of real exchange rate and ratio of current account to GDP by imposing long run Blanchard -Quah (1989) restrictions to distinguish nominal and real shocks. They estimated the relationship using data from 1990: 01 to 2012:02 capturing the impact of structural changes by first empirically testing sample from 1990 to 2012 after which they divided the sample into two sub samples covering pre 2000 (1990 -1999) and post 2000 (2000 -2012) . This was similar to the approach of Shibamoto and Kitano (2012) . Their results were concurrent with the those of Lee and Chinn (1998, 2006) and Chinn et al (2007) showing that permanent shocks (as a reflection of real or productivity shocks) create current account surplus coupled with real exchange rate improvements. On the other hand decreases in productivity will suppress the current account and deteriorate the real exchange rate. Affandi and Mochtar (2013) also found that temporary shocks (as reflected by nominal shocks) drive the current account surplus while conversely worsens the real exchange rate.
Empirical Framework:
To analyze current account and exchange rate dynamics in Jamaica, we employ a bivariate Vector Autoregressive model proposed by Lee and Chinn (2006) , who analyzed the same topic for G7 countries, consider the following:
Where Where ∆ is the first diference of the real effective exchange rate and is the current account to GDP ratio and
is the vector of exchange rate and current account innovations.
With ( ) = 0, (́) = and (́) = 0, ≠
The VAR can be represented by the following moving average process,
where is a vector of permanent and temporary shocks respectively, the moving average representation of the model is given by
we impose the Blanchard and Quah (1989) restriction that temporary shocks do not have a long run effect on the real exchange rate such that
The MA representation can be written as
Given that the variance covariance matrix
Using the fact that ( ) = ( ) (0) −1 ( = 1,2,3, … ) equation (3)above can be re-written as
Such that
Equations (4) and (5) allows us to find the matrix (0) such that from the permanent and temporary shocks can be identified where American Country respond to a one standard deviation temporary monetary shock and one standard deviation permanent productivity shock respectively. The top panels shows how the reer respond to the temporary and permanent shock while the lower panel shows how the current account responds to both types of shocks. Here we interpret temporary shocks as monetary shocks and permanent shocks as productivity shocks.
4.1.1: Brazil
The results for Brazil are illustrated in figure 3 below. The real exchange rate immediately appreciates in the first two quarters after which it appreciates and the effect gradually disappears to zero in response to a temporary one standard deviation monetary shock. Likewise, the current account improves gradually in response to a one standard deviation standardize temporary monetary shock for Brazil. This is similar to the results found in Lee and Chinn (2006) for the G7 countries;
Canada, France, Germany, Italy and the UK but not the US. In the US a one unit standard deviation temporary shock results in an instant depreciation of the currency and a corresponding improvement in the current account balance. Response of DREER to Permanent Shock 2006) . The response of the current account poses a puzzle similar in Lee and Chinn (2006) as it improves in response to a currency appreciation.
4.1.2: Chile
The results for Chile are illustrated in figure 4 below. A positive one standard deviation monetary shock cause the reer to depreciate initially after which it appreciates for two consecutive quarters, meandering till the effects die out. The current account balance worsens for the first two quarters in response to a positive monetary shock meandering as the effects disappear to zero. This is the opposite of what happened for Brazil and the G7 Canada, France, Germany, Italy and the UK but not the US, from Lee and Chinn (2006) but follows similar analogy.
The real exchange rate for Jamaica appreciates immediately in response to a one standard deviation standardized permanent productivity shock, while the current account improves slightly initially, worsens after the second quarter but revert to improvement after the third quarter. This result is congruent with the results for Brazil and prediction of single sector open economy models.
Including the theoretical motivation presented in Lee and Chinn (2006) , where an appreciation of the currency reduces a country's relative price competitiveness as a result the current account balance worsens. Our results for the response of the exchange rate to a productivity shock is similar to results found in Lee and Chin (2006) which also indicates that the real exchange rate appreciates in response to a positive productivity shock for the US and the G7 countries. This result is congruent for most open economy models including the theoretical motivation for Lee and Chin 
4.1.3: Costa Rica
The results for Costa Rica are provided in table 6 below. Unlike the other countries the real exchange rate doesn't really respond to a temporary monetary shock, it shows slight appreciation which gradually disppers overtime. The current account worsens slightly as well in response to a one standard deviation temporary monetary shock. This is similar to the results found in Lee and Chinn (2006) for the G7 countries; Canada, France, Germany, Italy and the UK but not the US. In the US a one unit standard deviation temporary shock results in an instant depreciation of the currency and a corresponding improvement in the current account balance. Response of D(REER) to Perm Shock Response of D(CGDP) to Perm Shock
The real exchange rate for Costa Rica immediately depreciates in response to a one standard deviation permanent productivity shock, while the current account worsens initially and improves after the first two quarters as the effects disappears to zero after the first three quarters. This result is congruent with prediction of single sector open economy models. Including the theoretical motivation presented in Lee and Chinn (2006) , where an appreciation of the currency reduces a country's relative price competitiveness as a result the current account balance worsens. Our results for the response of the exchange rate to a productivity shock is similar to results found in Lee and
Chin (2006) which also indicates that the real exchange rate appreciates in response to a positive productivity shock for the US and the G7 countries. This result is congruent for most open economy models including the theoretical motivation for Lee and Chin (2006) . The response of the current account poses a puzzle similar in Lee and Chinn (2007) as it improves in response to a currency appreciation. Response of D(REER) to Permanent Shock 
4.1.4: Jamaica
The results for Jamaica show that the real exchange rate immediately appreciates in the first two quarters after which it appreciates and the effect gradually disappears to zero in response to a temporary one standard deviation standardized monetary shock. Likewise, the current account improves gradually in response to a one standard deviation standardize temporary monetary shock for Jamaica. This is similar to the results found in Lee and Chinn (2006) for the G7 countries;
Canada, France, Germany, Italy and the UK but not the US. In the US a one unit standard deviation temporary shock results in an instant depreciation of the currency and a corresponding improvement in the current account balance. Chinn (2006), where an appreciation of the currency reduces a country's relative price competitiveness as a result the current account balance worsens. Our results for the response of the exchange rate to a productivity shock is similar to results found in Lee and Chin (2006) which also indicates that the real exchange rate appreciates in response to a positive productivity shock for the US and the G7 countries. This result is congruent for most open economy models including the Response of D(REER) to Permanent Shock theoretical motivation for Lee and Chin (2006) . The response of the current account poses a puzzle similar in Lee and Chinn (2007) as it improves in response to a currency appreciation.
4.1.5: Mexico
The results for Mexico are given in figure 8 below. The real exchange rate immediately appreciates in the first two quarters after which it appreciates and the effect gradually disappears to zero in response to a temporary one standard deviation standardized monetary shock. Likewise, the current account improves gradually in response to a one standard deviation standardize temporary monetary shock for Jamaica. This is similar to the results found in Lee and Chinn (2006) for the G7 countries;
Canada, France, Germany, Italy and the UK but not the US. In the US a one unit standard deviation temporary shock results in an instant depreciation of the currency and a corresponding improvement in the current account balance.
The real exchange rate for Mexico appreciates immediately in response to a one standard deviation permanent productivity shock, while the current account slightly worsens initially as the effects disappears to zero after the first three quarters. This result is similar to the results for Brazil and Jamaica which is congruent with prediction of single sector open economy models. Including the theoretical motivation presented in Lee and Chinn (2006) , where an appreciation of the currency reduces a country's relative price competitiveness as a result the current account balance worsens.
Our results for the response of the exchange rate to a productivity shock is similar to results found in Lee and Chin (2006) which also indicates that the real exchange rate appreciates in response to a positive productivity shock for the US and the G7 countries. This result is congruent for most open economy models including the theoretical motivation for Lee and Chin (2006) . The response of the current account poses a puzzle similar in Lee and Chinn (2007) as it improves in response to a currency appreciation. Upon analyzing the impact of temporary monetary shocks and permanent productivity shocks on the reer and the current account to GDP ratio in the Caribbean and Latin America, it is important to understand how the variation in both variables is decomposed. The Variance decomposition for the reer and current account to GDP ratio is provided in tables 9 to 18 below. Temporary monetary shocks play a bigger role in explaining variation in the reer for Brazil while permanent productivity Response of D(REER) to Permanent Shock Response of CGDP to Permanent Shock shock play a bigger role in explaining variation in the reer for Chile, Costa Rica, Jamaica and Mexico.
More than 60 percent of the variation in the reer for Brazil is due to temporary shocks. More than 90 percent of the variation in the reer is as a result of permanent monetary shock in Chile. Percent of the variation in the reer is due to permanent productivity shock for Costa Rica. Between 76 and 80 percent of the variation in the reer is due to permanent productivity shock. 68 to 89 percent of the variation in there for Mexico is due to permanent productivity shock,
As it regards the current account, permanent productivity shock play a bigger role in explaining current account movement in Brazil while temporary productivity shocks play a bigger role in expanding current account variation in Costa Rica, Chile, Jamaica and Mexico. Between 56 and 62 percent of the variation in the current account to GDP ratio for Brazil is due to permanent productivity shocks. Temporary shocks account for more than 97 percent of the variation in the current account for Chile. More than 90 percent of the variation in the current account is due to temporary monetary shock in Costa Rica. 99 percent of the variation in the current account for is as a result of temporary monetary shock in Jamaica. 62 to 72 percent of the variation in the current account is due to temporary monetary shock in Mexico. In this case the results for broadly consistent with that of the G7 countries found in of Chinn and lee (2006) and the sticky price model of Obsfeld and Roggoff (1995) . Permanent shocks to productivity have a small effect on current account and a real long term effect the exchange rate, while monetary shocks have a large effect on the current account in the short run, but no effect in the long run.
Conclusion
This paper analyses the interaction between the real effective exchange rate and current account using in Jamaica and four Latin American Countries; Brazil, Costa Rica, Chile and Mexico using quarterly data from 2005Q1 to present. A structural Vector Auto regressive model is employed and shocks are dichotomized into temporary monetary shocks and permanent productivity shocks by imposing the long run Blanchard and Quah (1989) restriction. Similarly, we assume minimal criterion for identification that temporary shocks have no effect on the real exchange rate in the long run. Our results show that temporary monetary shocks play a bigger role in explaining variation in the real exchange for Brazil while permanent productivity shock play a bigger role in explaining variation in the real exchange rate for Chile, Costa Rica, Jamaica and Mexico. The later is similar to the results found in Lee and Chinn (2006) where permanent shocks have a large long run effect on the exchange rate but relatively small effect on the current account, while temporary shocks have large effects on the current account and the exchange rate in the short run but not in the long run.
Here too temporary shocks play a bigger role in explaining current account movement in Costa Rica, Chile, Jamaica and Mexico but not Brazil. Our results are consistent with the results Lee and Chinn (2006) and the sticky price model of Obsfeld and Roggoff (1995) where Permanent shocks to productivity have a small effect on current account and a real long term effect the exchange rate, while monetary shocks have a large effect on the current account in the short run, but no effect in the long run.
6: Appendix
Variance Decomposition for the real exchange rate and current account for Brazil, Costa Rica, Chile, Jamaica and Mexico. 
